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(Paper No. 3875.) 

“ Durban Harbour, South Africa.” 
By  CATHCART WILLIAM  METHVEN, M. Inst. C.E. 

Author’s Reply to th,e Correspondence.‘ 

The Author. THE AUTHOR believed that  had Mr. Adam possessed fuller  know- 
ledge of all the circumstances, he would not have  suggested an 
entrance  through  the  root of “ the  Point ” near  Rutherford  Street. 
But it was perhaps  sufficient to  point  out  that  as  the  entrance- 
works had been commenced before the  Author took  charge, no 
change of site  for  the  entrance was possible; and  the differences 
which  supervened as  to  the  engineering policy to be pursued  arose 
chiefly out of the questions  as  to  the  relative  lengths of the works, 
and  the  utilization of the  tidal scour  from the bay. Mr. Adam 
also underrated  the exposure ; a mere  rubble  work  such  ‘as  he 
suggested would not  have withstood the assaults of the seas. An 
early  work in rubble at  the  end of the Bluff, commenced under 
the advice of the  late Mr. Abernethy, was completely  demolished. 
Like Mr. Adam, the  Author  preferred a vertical face for  quay- 
walls. The  batter given a t  first  to  the quay-walls was, however, 
only  slight. No inconvenience  whatever  arose  from it, and 
floating  fenders  were used. The  system of sheds with raised 
platforms  had  proved  completely successful. There was free access 
for  trucking between the ship’s side and  the sheds, and over this 
space the cranes  landed goods on to  the shed-platforms,  from which 
they could be either wheeled in  to  the sheds or loaded on to  trucks 
a t  shed-floor level,  while  trollies  for goods to  town could back in   a t  
the  rear of the shed and load or unload goods a t  shed-floor level ; 
or  a line of trucks  under eover could be similarly  loaded or 
unloaded. There was a  minimum of handling,  and  the system, 
which was introduced by the  Author  in 1889, although  condemned 
before it was tried,  had been followed in all the  many subsequent 

1 The  Paper  and  the discussion  were printed  in Vol. cxciii, and the references 
are  to  the pages and platee of that volume. The  late  receipt of this reply is due 
to  the Author’s  residence abroad.-SEc. INST. C.E. 

Downloaded by [ UNIVERSITY OF OXFORD] on [12/09/16]. Copyright © ICE Publishing, all rights reserved.



Proceedings.] CORRESPONDENCE  ON DURBAN HARBOUR. 267 

sheds at   the  harbour. H e  had  not  seen  any  better  arrangement The Author. 
in  the  many  harbours  he  had visited in Europe.  Durban  Harbour 
was in  fact noted  for its dispatch in  the handling of goods. Cross- 
over  roads  between the sheds  were of great importance. 

Mr. Barnes’s “full  inner knowledge of all  the proposals  for the 
improvement of the bar  and  harbour from 1880 to 1909 ” was not 
communicated to him by the  Author, of whose views  he  appeared 
to know  very little.  The Author’s  views on the utilization of tidal 
scour had been  grossly  misrepresented in  certain  quarters a t  
Durban, causing  much  misconception and acrimony, in spite of all 
the  Author could write  and say. In  his  annual  report  to  the 
Harbour Board  for  1892  he  said:- 

“ The  time  to  dredge will  be  when this can be done  to assist Nature,  by being 
carried out on the same  line,  or  nearly so, that  the  tides will follow when 
properly  brained  and  controlled by the works, in a direction as nearly as possible 
coincident  with that of the  resultant of the various  forces a t  work.” 

A recommendation that recourse to systematic  dredging  should be 
deferred was adopted  by the Legislative  Assembly,  and the channel 
was maintained  with a loss of only 4 inches in  1893  to 1 foot 7 inches 
in 1895, thus showing that while the unaided  scour was effective to 
this  extent,  the overlap of the breakwater of 675 feet was still too 
great.  The  average  depth  on  the  bar  for  1882,  and  previous  years, 
was about 6 feet a t  low water of spring-tides,  and sometimes a good 
deal less. In 1892 this  depth  had been  increased, as would be seen 
from  the Table on p. 19, to  13  feet 8 inches, and seeing that practi- 
cally no dredging  had  been  done  on the  bar  up  to  that  date, if it 
was not induced  scour  which  effected the improvement, it would be 
interesting  to know what it was. The  Author  never expected or 
maintained  that  tidal scour,  by  itself, would remove the bar. I n  
his  annual  report  for 1893  he  said, referring  to  misrepresentation 
of his  views :-. 

“There  are no two . . . schemes  before the public, and  never have  been.  If it 
be  represented that my plan is for North  and  South  Pier extension,  coupled  with 
whatever  dredging  may  prove  necessary, or, shortly,  for  tidal scour  coupled  with 
dredging,  versus a proposition to neglect the available  tidal  scour  and to substi- 
tute dredging  alone for works, then  the  matter will be properly  represented.” 

Moreover,  when  requested in 1893 to  put in writing the  depth  he 
thought  might be obtained  by the  aid of tidal scour, without 
dredging, he  put it at about  18  to 20 feet a t  low water, if his 
scheme  were  carried out in its  entirety ; and Mr. Barnes himself 
suggested that  the scour might  be effective in producing  a depth of 
18  to 19  feet.  Such  a  depth  would, of course,  have  been quite 
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The Author. inadequate  for a modern  harbour,  and the  Author relied on 
dredging  for  anything beyond it. There was no  foundation, 
therefore,  for the  statement  that  the  Author  continued  to  attribute  an 
undue  share of the accomplished success of 36 feet at  low water  to 
the effect of scour.  This  remarkable improvement was due to  the 
use of powerful  dredging-plant  combined  with the proper concen- 
t,r:ttion of the  tidal scour  from the bay by the extension of the  north 
pier.  Before this,  any  dredging  in  the  direct  line of the chitnnel 
would have  been in opposition to  the work of the  tides flowing in 
and  out  round  the head of the  shorter work  on the  north side of 
the channel. There would have  been in fact two  channels  with no 
stability,  and  every  storm would have undone  the work of the 
dredgers to a  serious extent.  The advance of the  bar seaward had 
nothing  to do  with the extension of the  north pier. It was 
clear  from  Fig. 9, Plate 1, that  that advance was due solely to  the 
extension of the  south  breakwater beyond the  north pier, and  to 
the depositing-area thus formed under  its lee. With regard  to 
dredging in  the Mersey,  he had  not been aware  until now  of 
Mr. Barnes’s  communication with  the  Chairman of the Board. But 
on the 23rd  November, 1893, he himself, in support of his views, 
wrote  a  full  report  to  the  Harbour Board bringing  this very 
important  instance of open-sea  dredging to  their notice,  with a 
Paper on the subject  by  the  engineer, Mr. A. G. Lyster, which had 
been  published in  the Proceedings of the  International  Maritime 
Congress  held in London in  that year. As to carrying  out dredging 
by contract,  he  reported to  the Board in  July, 1882, that  when it 
became advisable to  resort  to  dredging-operations  he would be able 
to carry  them  out  without assistance from outside ; and  that,  in 
his  opinion, it would be difficult to  name  any work which, if untler- 
taken by contract’, would be more  likely to lead t’o trouble :rnd 
litigation  than R contract to dredge on  the bar. 

Mr.  Bell had raised an  important point in  his reference to  the 
fact  that at 2,500 feet seaward of the  end of the present  works a 
depth of only 36 to 39 feet was found at  low water,  whereas at  
that distance  seaward of the  end of the works in 1885  (Fig. 3, 
Plate 1) the  depth was fully 42 feet.  The  fathom-lines  shown in 
Fig. 3 were,  however, the  depths  in 1887-being the  nearest 
obtainable.  The  works in  that year  were  somewhat further 
advanced than  in 1885, as shown on  the diagram, so that  the 
7-fathom line  in 1887 was only about 2,000 feet  ahead of the  end 
of the south  breakwater at   that  time.  The  diagram  referred  to 
by Mr. Bell in  the Author’s  former  Paper showed a  depth of 
39 feet 6 inches a t  about 2,200 feet  ahead of the present  end of the 
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south  breakwater. So that, as this work was advanced about The Author. 
1,120 feet,  the  7-fathom  line advanced about 1,620 feet.  But  the 
latest  survey showed it only about 1,650 feet  ahead of the  break- 
water  end; so that it must  have  retired shoreward about  850  feet 
since 1906. The  bottom was so flat, however, that  the  amount of 
shoaling  or deepening  due  to  this movement was not  very  great. 
At  the  present  time, while depths of 38 feet 9 inches to 41 feet 
9 inches a t  low water were found  at a distance of about 1,600 feet 
seaward of the  end of the works, depths of 36 feet 6 inches to 
40 feet 6 inches at low water were  also found close outside.  These 
latter  depths, however, were  largely due  to dredging, and only 
experience could show whether  they could be maintained 
economically without some further  extension of the works. Wot 
only was the sea-bottom here  very flat, but a spit,  with 12 feet of 
water or less on it at low water of spring-tides, used repeatedly to 
grow out  from  the  end of the Bluff as a base, between the  northerly 
littoral  current  and  the outflowing tide,  and  extended for a 
distance of about 600 feet seaward of the  end of even  the  present 
south  breakwater.l  These works, therefore, were still  about 
600 feet behind the  point  to which he considered it might 
ultimately be necessary to  extend  them  in  order  to place the  end 
of the  south  breakwater beyond the influence of the  end of the 
Bluff. This  spit was of course now kept down by  the  dredging- 
operations, but  the  tendency  to  form was still there. H e  pointed 
this  out when in office, and it deterred  him  from  advising  any 
sudden  narrowing of the  entrance,  in view of possible further 
extension. With  the  present  depths mail-steamers of 12,000 to 
13,000 tons  entered  the  port  regularly,  and  recently a vessel of 
18,000 tons  entered  and  left  in perfect  safety. The 7-fathom line 
was, however, found  to  the  south-east of the  entrance at about half 
the distance at which it was found  to  the  north-east, owing to  the 
general  trend of the coast-line, and  this was obviously the reason 
t ,hat  had  suggested the  plan shown by Major Harts. H e  felt 
certain, however, that,  with local experience,  Major Harts would 
appreciate  the  risks to vessels entering  during  stormy weather, 
which an  entrance  with  this aspect would present. 

It was scarcely correct to designate  the  Durban  breakwater,  as 
Mr. Berridge did, as of the rubble-mound type  with solid capping. 
It was a compound type between the  rubble mound and pell-mell 
block-mound. The  rubble was only in the  hearting,  and was 
completely protected by concrete blocks. The work was, of course, 

.~~ ~ ~ _ _ _  ~_____.___ 

L See Ninutes of Proceedings Inst. C.E., vol. clxvi, p. 35, Figs. 10, fa and 13. 
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The Author. designed  with a view to meet  the local conditions, and  with  the 
exception of the washing  away of the  light blocks at the seaward 
end,  against  the use of which the  Author  had  protested,  the work 
had stood remarkably well. He was well acquainted  with the 
grouted-block  system, as he was a pupii  and  assistant of the  late Mr. 
W. R. Kinipple, M. Inst. C.E., its  inventor,  and was afterwards 
his successor as Chief Engineer at Greenock ; and  he  had made 
use of it in his  design for  the quay-walls at Durban.  Mr. Berridge’s 
word of caution as to  the method of using the  grout was quite  in 
accordance with experience, and  the  Author thoroughly  agreed  with 
him  in  preferring  neat  cement  grout,  and as to  the  risk of using 
sand  with it. Where it was worth while to  grout  up  joints  under 
water, it was worth while to  make  sure  that it was  successfully done. 

With regard  to  Mr. Carey’s remark  as  to  there  being  only “ two 
dependable  observations ” of current-velocities  on the bar, the 
Paper  stated  that  only  two were  obtainable with a current-meter. 
Very  many were taken  by  means of submerged  floats in  all states of 
the  tide  and weather. 

To have  extended the  breakwater to the east  on a l-mile  radius 
until  the two  piers  reached the  7-fathom  line, as suggested by  Mr. 
Cay, would have  meant  making  both  piers  about double their 
present  length at, of course, a very  much  larger cost. An  eastern 
aspect  certainly  presented the advantage of working in  the direction 
of the nearest  deep  water, and if the works had  eventually to be 
extended farther  this would have  to be  considered. The  vast 
increase in  the tonnage  and  draught of steamships  since the  Author 
took  charge of the works  had  introduced  considerations  which 
might well vary preconceived  opinions, and it seemed to him  very 
difticult to say  where  this  increase, if continued, would lead the 
harbour-engineers of the  future. 

Perhaps  the  best  reply  to  Mr. Halligan’s  criticism would  he that 
“ nothing succeeds like success.” The fact that  Durban,  with what, 
he called a narrow  entrance,  although 600 feet wide, had been  made 
one of the finest  harbours  in  the world, and was regularly  entered  by 
steamships of 12,000 to 18,000 tons,  fairly disposed of his objection on 
that score. His contentions, that  the  entrance should have been 
made 1,500 feet wide ; that  unless the ebb-tide  had received  some 
assistance  from the upland  water from the two  poor little  streamlets 
at the head of the bay, the  entrance would have filled up long ago ; 
and that neither the velocity of the ebb-tide,  nor the present  tidal 
volume of the  bay need enter into the calculation in  any  way; 
would, the  Author  thought,  rather  astonish  his confr8res. 
Having  previously  dealt  with Mr.  Halligan’s  surprising  theories 
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as to  the width of entrances,’ he need  only  say here  that it seemed The Author. 
as if Mr. Halligan had  confused the conditions  affecting the wide 
deep  entrances  to  great  natural  harbours on more or less  rocky 
c o a ~ t ~ ,  and  those of small tidal lagoons or rivers debouching on 
sandy  foreshores. With regard to  the depth to which  wave-action 
extended, Mr. Halligan was presumably aware  that  wave-disturb- 
ance  sufficient to  stir  up fine  sand had been  found  to  extend  to  far 
greater  depths  than 60 feet,  and, if he would read  again  the passage 
in  the  Paper  (p. 6) referred  to by  him,  he would find that  the sand- 
bearing  littoral  current of $ knot  to 1 knot  per  hour was stated  to 
be barely  sufficient of itself to cause sand-travel ; but  that, aided  by 
the oblique  wave-action up the coast, it carried  large quantities of 
sand in suspension. If Mr. Halligan’s  remarks as to oblique  wave- 
action  taking place “ only during  very  violent alongshore  gales ’’ were 
correct  as  applying  to New South Wales, they  certainly did not  apply 
to  the  south-east coast of South  Africa,  where  the oblique  action of 
the surf was constantly  visible in  the finest  weather,  and  the influence 
of the waves on sand-movement,  instead of being, as Mr. Halligan 
stated,  very small, was, on the contrary,  very  great.  There was 
also no doubt  whatever that  the  main  external conditions 
immediately  affecting the  entrance a t  Durban were not  the  great 
ocean-currents, but  the in-flowing and out-flowing  tides, littoral 
currents, waves, and  surf-currents,  and  the consequent  inshore 
sand-travel, H e  could not discuss Mr. Halligan’s  references to 
acceptance of “ text-book  statements,” but  he would say that he 
had  never used the  terms “ seaman ” and  “layman ” in  any dis- 
respectful  sense. His conclusions  were the  result of careful 
experiment  and  long-sustained observation, on the  part of himself 
and  his  assistants, as well as of former  engineers;  and  he  might 
remind Mr. Halligan  that  the  main principles  upon  which the 
works a t  Durban  had been  successfully  carried out  had guided not 
only the  Author,  but also Sir Charles Hartley  and Sir John Wolfe 
Barry when they were  consulted. 

Mr.  Hammersley-Heenan  had cited Port Shepstone  as an instance 
where  his study of the effect of tidal  scour had  led him to  the con- 
clusion that  there was comparatively little scour in waters  with 
depths exceeding 30 feet  under circumstances  such as prevailed there. 
Mr.  Heenan was quite  right so far as  this so-called “ port ” was con- 
cerned, because it possessed a  tidal  compartment which  probably  did 
not hold  more than about 1 to 14 million  tons of tidal water, and  there- 
fore  with such a depth as 30 feet at   the mouth of the river (if so 

Minutes of Proceedings Inst. C.E., vol. clxxxiv, p. 248. 
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The Author. phenomenal a depth  ever existed there)  the  surface velocity, except 
in spates  or floods,  would be  exceedingly low, and  the bottom velo- 
city practically  nothing. The  Author  knew  this  river well. The 
, entrance was nearly closed by sandbanks  under  normal conditions, 

and  the  depth was  only a few feet a t  low  water, the works  carried  out 
hitherto  having  had practically  no effect whatever.  The  depth of 
30 feet  never could have  existed at   the  mouth of the river,  unless 
when  scoured out  by some abnormal flood, in which  case what became 
of Mr.  Heenan’s  conclusion as  to  there being  comparatively  little 
Scour at that  depth P But  the contention that  tidal scour  was of no 
value  really  required  no further comment,  except that  the engineer 
must be  guided  by the circumstances in each case. I n  Durban  the 
large  tidal volume of the bay  had  been of immense service, and  its 
combination as a scouring  agent  with  dredging-operations  had  been 
the cause of the success attained.  Without it, powerful  dredgers, 
and  plenty of them, would have succeeded, no  doubt, as they  had 
succeeded elsewhere, in  cases where there was  practically  no tidal 
volume to rely  upon ; but it was  perhaps  unnecessary to add that 
the  Port of Durban would hardly  have relished the enormous 
additional cost. With  regard  to  the  founding of quay-walls 
directly  on  the  sand  in  Durban  Bay,  and  dispensing  with a thin 
rubble  foundation  under  them, this would appear  to be a dangerous 
experiment, especially in such  fine  sand. I n  addition  to  the  rubble 
underneath,  there should  be a toe of rubble to  prevent  any scour 
along the face  from  working underneath, which it would do the 
more  easily if the blocks were  founded  directly  on the sand. 
No such  toe  was  mentioned  by Mr. Heenan. As to  the use of 
sand-pump  dredgers  and  blasting at Congella for  the removal of 
the stiff clay there,  and  reclamation of land,  nothing could have 
been  more uneconomical. The  frontage of the land was only 
about 3 feet  or so below high  water of spring-tides, and it would 
have  been  actually  cheaper to  make a small half-tide  dam well 
hack  from the proposed channel  and  enter  into a contract  to  dig 
out  the clay and wheel it on  to  the  land.  The clay  was  stiff 
and  to some extent sandy, but  not  nearly so tenacious  and 
dif€icult to dredge as  the  “boulder clay,” or ‘‘ red  till,”  as it was 
called,  large quantities of which the  Author  had removed with 
bucket  dredgers  from the navigable  channel at Garvel Point  on  the 
Clyde. A much  cheaper  method of executing this work at CongelliL 
would have  been to dredge  out the channel  with a powerful 
bucket  dredger  cutting  her own flotation,  and  deposit  the clsty in 
t’he sea, instead of attempt,ing  to convey it on to  the land.  T)le 
sand-pump  dredgers at work  on the  bar or in  other  parts of the 

Downloaded by [ UNIVERSITY OF OXFORD] on [12/09/16]. Copyright © ICE Publishing, all rights reserved.



Proceedings.] CORRESPONDENCE OK DURBAN  HARBOUR. 2 '73 

Bay could then  have  deposited  their  loads of free  sand  in  this The Author. 
channel,  where  one  or  two  small  stationary  sand-pumps could have 
been  employed in pumping it on  shore.  The average  cost of 
dredging by the bucket  hopper dredger " Otter '' during a period of 
5 years was given  by Mr. Crofts as 5.44d. per  ton,  including 
repairs. A more powerful dredger with large  buckets, well tapered 
in  the body to  facilitate  their  emptying  themselves, would have 
dredged the Congella clay a t  a price  certainly  not in excess of this ; 
and to  pump  the  free  sand  ashore  with  stationary  dredgers would 
not  have cost more  than,  say, 1 - 5 d .  per ton-or a t   the  outside,  say, 
7d. per  ton  in all. It would be interesting  to know what  this R-ork 
had  really cost. Latterly  the special suction-dredger  with  cutting- 
gear, described by Captain  Rainnie, was obtained, Rnd, if the figure 
of 8.733d. per  ton  for such clay dredged and deposited on land ZV:I.S 

correct', this  dredger  must be  doing exceedingly economical work. 
It was only fair  to  the  engineer in charge at the  time of the previous 
operations  to  say  that, in the  Author's  opinion,  he was unduly 
hurried  by  the  authorities.  There was no need for such haste,  and 
the execution of the work  by the  crude  methods  adopted  must 
have involved a serious  waste of public money. 

It was difficult to  follow Mr. Leitch's  contention  that  the  super- 
structure of the  breakwater  carrying  the  rails  for a block-setter,  and 
that of the  south  pier, could have been dispensed with, as he  did  not 
suggest  what  might  have been done in  their place. With regard to 
his  remarks  about  quay-walls,  the  original  section designed by the 
Author was purposely  made well on  the  safe  side,  as  the system of 
construction  was new, the workmen employed were  inexperienced 
in the  work,  and  the  foundation was running  sand  with sometimes 
unexpected clay strata, while the filling at the back was also 
running  sand pumped in  by dredgers. As experience was gained 
of all  these  conditions the sect,ion was gradually modified, and  there 
had been no  failure. Cement was not so expensive as Mr.  Leitch 
stzted.  The  price was given on p. 36. Convict labour  was 
largely used both at   the  breakwater  and  quay-walls, while large 
rubble  stones  or " displacers " were  freely used in the  manufacture 
of the blocks. H e  agreed with  Mr.  Leitch as to  the value of 
mixing-machinery  for  concrete ; but probably on the  Rand now 
native  labour was much more expensive than it was when he 
built the breakwater. 

In reply to  Dr. Owens, the  bottom velocity of 0 * 7 mile per  hour 
was measured by a current-meter, which was originally, the  Author 
believed, designed by Messrs. D. and T. Stevenson, of Edinburgh, 
the  constant used for the machine  being  determined by  experiment. 

[THE INST. C.E. VOL. CXCVI.] T 
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The Author. The  observation was made  as close to  the  bottom  as  the  rotation of 
the vanes allowed-say, 3 to 4 inches  above  it,. 

With regard t30 Captain  Rainnie’s  remarks about  the  width of 
exposed harbour-entrances  not  being less than  the  length of the 
longest vessel navip%ting  them,  in view of the constantly  increasing 
length, as well as beam, of steamships, this would be a somewhat 
ditficult  condition  for the engineer  to meet. b u t  t,he  Author was 
in full  sympathy  with  him  as  to  the  responsibility  attaching  to  the 
navigation of long vessels into a narrow  entrance where  outside 
cross currents  and seas  were apt  to  due  the vessel. H e  was of 
opinion that, although the BOO-foot, entrance  had no  doubt  been  pro- 
ductive of good in  the  matter of depth, it would have  been found pas- 
sible, with  a  moderate  increase in  the cost of dredging,  to  maintain 
adequate  depths  in  the somewhat  wider entrance shown on his  plans, 
especially as the  tidal volume  between  high and low water  increased 
with the dredging-operations  inside. H e  was bound t,o say, how- 
ever, that, even  with the present  600-foot  entrance, frequent 
observation of large  mail-steamers entering  the  harbour  had led  him 
to  the conclusion that if the drawbacks  alluded to by Captain  Rainnie 
were  really of a  serious nature,  the skill of the pilots a t  Durban 
overcame them  very successfully. He  quite agreed,  however,  with 
Captain  Rainnie  to  the  extent  that even if some little  additional 
width of entrance involved a certain loss of scouring-force, which 
the Author’s  somewhat  wider entrance  certainly would have  done, 
engineers  should  avail  themselves of the immensely  powerful 
dredging-plant now procurable,  within, of course,  reasonable limits 
as  to cost, if by so doing  they would render  the  entrance  materially 
safer  for  navigation,  and  make  reasonable  provision  for the increas- 
ing  length of steamships. 

I n  reply to  Mr. Ridgway, so far as the  Author was aware, there 
was  very  little  maintenance-dredging  required in  the harbour  as 
against  silting-up by the deposit of sand  from  outside. Even before 
the  north and south  piers were  extended  nearly so far,  and when 
the  entrance was much  wider, the inside  depths were  very  constant. 
I n  regard  tjo the maximum  velocities in  the ent,rance-channel  effecting 
scour, as alluded to by Mr. Smith,  the  banks  in  Durban Bay  were a t  
about  half-tide level, so that  the  great inflow of the flood-tide  took 
place immediately it had covered  these  banks, or during  its  third 
and  fourth  quarters;  and  the same  principle  applied to  the ebb, 
namely, that  the  greatest velocity was attained before the banks 
were  uncovered, or  during  its  first  and second quarters.  Before  and 
after these  periods, on the flood and ebb respectively, the only 
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water  left  to flow and  ebb was that  in  the  narrow channels  which The Author 
meandered through  the  banks. 

Mr. Smith  must have  been  strangely  misinformed as to  the 
Dominion  warship ‘‘ New Zealand.’’ That vessel entered the 
harbour  immediately she  arrived  in  the offing, in  spite of the 
weather  prevailing. She was not  kept  waiting + hour,  and 
although the  Durban  bar  certainly was one of the worst in  the 
world when the  Author first crossed it in 1888 to  take charge, 
Mr. Smith’s informant wopld have some di6culty  in finding it 
now-as he would see if he looked at  the  depths  on  the diagram 
on p. 56. 

Mr. Williams’s  comparison of the  quantitics dredged in successive 
years  to  obtain each extra foot in depth,  so far  from  demonstrating 
that  the extension of the  north  pier was not needed in order to 
make  the most of all available  scour,  proved just  the reverse ; 
because he made it evident that every  foot of increase in depth 
beyond what  the  tidal  waters would maintain  naturally  required 
an increasing  amount of dredging. Hence  the Author’s anxiety  to 
utilize the  natural forces to  the utmost, so as t o  minimize the 
dredging. There could  be no  doubt  whatever that  if the  north pier 
had not been  extended, and  the  tidal ebb and flow had been allowed 
to  waste its energy  round  the  end of the  short  northern work,  every 
foot in depth  gained would have  required  a  much  larger  proportion 
of  dredging  both  to  create  and  to  maintain it. 

He was in  entire  agreement  with Mr. Berridge  as  to  the pressure 
sometimes put by  those  temporarily  holding  membership or office 
in a  governing body on their  engineer,  the only man  having 
individual responsibility. 

r a  

Downloaded by [ UNIVERSITY OF OXFORD] on [12/09/16]. Copyright © ICE Publishing, all rights reserved.


